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Onpe^ejieHti OuoxuMHHecKue napaMeTpBi b njia 3 Me KpoBH u TKamix neuemi y B 3 poc- 
jibix oco 6 eu u nTeHUOB cepeOpHCTBix uaex Larus argentatus , 3 apa>KeHHbix Gymnophallus 
deliciosus (Trematoda: Gymnophalliidae) h cboSo^hbix ot HHBa 3 KH yica 3 aHHBiMH rejiB- 
MHHTaMH. PaccuHTaHBi noKa 3 aTejiu 3 apa^ceHHOCTH G. deliciosus y nTeimoB u B 3 pocnBix 
ocoSeii. HHTeHCUBHOCTB HHBa 3 Hn y nTeHUOB cocTaBHJia 2—78 3 K 3 . (19.0 ± 5.4 3 K 3 .), ay 
B 3 pocjiBix uaex — ot 1 53 3 K 3 . (17.1 ± 2.5 3 K 3 .). B njia 3 Me KpoBH nrau H 3 MepeHBi koh- 

ueHTpauuu o 6 mero Semca, ajibOyMHHa, o 6 umx jiiiiiii/job, TpuauunrjiunepuHOB, c]joc(|)ojih- 
nu^oB, xojiecTepHHa, MoueBHHBi u 6 ujiupy 6 uHa, a Tax^ce aKTHBHOCTH ajiaHHH- u acnapTa- 
TaMHHOTpaHC(^epa 3 Bi, menouHou (J)oc(J)aTa 3 Bi, JiaKTaT^eruAporeHaBBi, ajiB(j)a-aMHJia 3 Bi u 
xojiHH 3 CTepa 3 Bi. B neueHH onpe/jeireHBi mrreHCHBHOCTB nepeKHGHoro oKHcneHM jihiih- 
/job, co^ep^caHue o 6 hjhx KapOTHHOH/joB h BHTaMHHa A. 3 aperncTpnp 0 BaH 0 , uto y 3 apa- 
^ceHHBix nrau, He 3 aBHcnMO ot B 03 pacTa, pa 3 MepBi tfcejiHHoro ny 3 Bipa yBejiHueHBi. AHajiH 3 
OuoxHMHuecKHX napaMeTpOB noKa 3 an, uto npn HHBa 3 HH G. deliciosus b opraHH 3 Me B 3 poc- 
jibix cepe 6 pucTBix uaeic u nTemnoB npoHcxojprr H 3 MeHemw b cJ)yHKUH 0 Hnp 0 BaHHn EcenH- 
hoto ny 3 Bipa h acejiHHBix npoTOKOB h HapymeHua b Jiunu^HOM o 6 MeHe. Y B 3 pocjiBix oco- 
6 eu, 3 apa^ceHHBix ruMHO^ajuiu^aMH, CHH^KaeTca cuHTe 3 SejiKOB b KJieTKax neuemi. YcTa- 
HOBJieHO, hto HHBaaiifl G. deliciosus b ^cenuHOM ny 3 Bipe cepeSpucTBix uaeic He npiiBO^HT k 
TH^ cenBiM HapymeHMM ^Yhkuhh neueHH. 

Kjuoneebie aioea : cepeOpHCTaa uaHica, Larus argentatus , Gymnophallus deliciosus , 
^cejiHHBm ny3BipB, neueHB, SHOXHMHuecKHe noKa3arejiH. 


TpeMaTOAfci, ncnojib3yK)mHe irom, b KauecTBe OKOHuaTejibHbix xo3aeB, cno- 
co 6 hm napa3PrmpoBaTb b pa3JiHHHbix opraHax h TKaHnx immeBapirreJibHOH ch- 
CTeMbi h Bbi3biBaTb (|)H3HOJiorHuecKHe HapymeHHH pa3JinuHOH CTeneHH T5D*ce- 
cth. B jiHTepaType onncaHbi cjiyuan rnSejin riTHij b pe3yjibTaTe TpeMaTO/jHbix 
HHBa3HH (Person et al., 1974; KyjiauKOBa, 1979; Kazacos et al., 1980). CMepT- 
HOCTb irremjOB oSbiKHOBeHHOii rarn Somateria mollissima OTMeueHa npH HHBa- 
3 hh rpCMa ro^aMH Microphallus pygmaeus m Paramonostomum alveatum (Per- 
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son et al., 1974; KyuamcoBa, 1979). Y nornSninx irmu, HCCJieAOBaTejiH perncT- 
pnpoBajin HCTomeHne, Bbipa^ceHHbie npH3HaKH OHTepHTa, HajiHHHe 
BocnajiHTenbHbix nponeccoB h KpoBOTenemiH b KHineHHHKe. TaioKe b pe3yjn>- 
TaTe ra)Kejioro 3a6ojieBamni neneHH, Bbi3BaHHoro 3apa)*ceHHeM TpeMaTO^aMH 
Platynosomum proxillicens , nornGjin ab a Majibix )KejiTOxoxjibix KaicaAy Caca- 
tua sulfurea b 30onapKe (Kazacos et al., 1980). Y nran pa3Mep h Macca neneHH 
6buiH yBejiHHeHbi, b ee TKarrax oOHapy^eHbi MHoroHHCJieHHbie HeKp03bi, otmc- 
neHbi MaccHBHbie (j)H6p03Hbie o6pa30BaHiui b ^cejiHHbix npOTOKax h hx ranep- 
njia3ra. Ilpn otom Bee aBTopbi yrca3biBajiH Ha oneHb bbicokhc 3HaneHH5i kojih- 
necTBeHHbix noKaaaTejieii 3apa^ceHHOcra yMepninx ocoSefi. IIpH yMepeHHOH 
HHTeHCHBHOCTH HHBa3HH HCCJieAOBaTejiH TaiOKe OnHCbIBaJIH naTOJIOrHHeCKHe 
H3MeHeHim b opraHax h TKamix nmneBapHTejibHOH CHCTeMbi nTHu, npH 3apa>*ce- 
hhh TpeMaTOA^MH Amphimerus elongates , Conspicuum icteridorum h Brachy- 
distomum sp. (Bassett, 1958; Pense, Childs, 1972; Well et al., 1986; Islam et al., 
1988; Kuiken, Danesik, 1999; Ozmen etal., 2013). YKa3aHHbie bhabi nepBeh 
jiOKajiH3yiOTCM h pa3BHBaioTCfl a o noJiOB03peJioro coctomhhm rnaBHbiM o6pa- 
30M b )KenHHOM ny3bipe h neneHH nran. 

Gymnophallus deliciosus Olsson, 1893 (Trematoda: Gymnophalliidae) na- 
pa3HTHpyiOT b )KeJiHHOM ny3bipe KpynHbix naeic EapemjeBa Mopa (cepedpHCTOH 
h MopcKofi naiiKH, SyproMHCTpa) h Hcnojib3yiOT hx b KanecTBe OKOHnaTejibHbix 
xo3aeB (BejionojibCKa^i, 1952; KyKJiHH, KncoBa, 2007). IIo abhhbim coBpeMeH- 
hhx HccJieAOBaHHH, y cepedpHCTbix naeic b Kojibckom 3ajiHBe b nepnoA c Map- 
Ta no ceHT^Spb OKCTeHCHBHOCTb HHBa3HH G. deliciosus yBejiHHHBanacb ot 30.8 

AO 88.9 %, a HHTeHCHBHOCTb HHBa3HH COCTaBJHIJia 1 - 53 3K3. (KyKJIHH H AP-, 

2010). Ce30HHaa AnnaMHica 3apa^tceHHO cth naeic G. deliciosus , Bepo^THee Bce- 
ro, CBii3aHa c yBejiHneHHeM b hx paijHOHe b oceHHHii nepnoA ABycTBopnaTbix 
MOJiJHOCKOB (Macoma balhtica , Mytilus edulis ), KOTOpbie HrpaiOT pojib npOMe- 
)KyTOHHbix xo3^ieB yKa3aHHbix TpeMaTOA (OnpeAeJiHTejib..., 1986; KyKJiHH 
h ap* 5 2010). 3tot (J)aKT Mo^ceT HMeTb Ba^cHoe npaKTHnecicoe 3HaneHHe. B no- 
cneAHee Bpeivm mhahh b cnity cbohx nHTaTeJibHbix h noJie3Hbix cbohctb AOCTa- 
tohho npoHHO BomjiH b paijHOH nHTaHHH HacejieHH^ Harneii nnaHeTbi (Thong, 
2012). CooTBeTCTBeHHO ABycTBopnaTbie mojijhockh, HHBa3npoBaHHbie G. deli¬ 
ciosus, MoryT npeACTaBJiHTb noTeHimajibHyio onacHOCTb a™ nenoBeica KaK 
OKOHnaTejibHOro xo3flHHa. B jiHTepaType HeoAHOKpaTHO Gbijih onncaHM cny- 
nan 3apa)KeHHfl TpeMaTOA^MH jnoAeii npn ynoTpeSjieHHH b nmny mojijhockob, 
a HHBa3HH npeACTaBHTeJieM ceM. Gymnophalliidae — Gymnophalloides seoi - 
He pa3 OTMenajiHCb y acnrejieH IO)khoh Kopen (Lee, Chai, 2001; Fried etal., 
2004). 

IIo othm npHHHHaM cepeSpncTyio namcy mo^cho Hcnojib30BaTb b KanecTBe 
MOACJibHoro oSneKTa a™ yCTaHOB nerora KJiHHHHecKoii KapTHHbi 3apa^ceHH^ 
TenJTOKpOBHbIX 3KHBOTHBIX npH HHBa3HH G. deliCWSUS. HMeHHO nOOTOMy OAeH- 
Ka SnoxHMHHecKHx noKa3aTejieH njia3Mbi KpOBH h neneHH cepeSpncTbix naeic, 
OTpa^caiomnx (|)H3HOJiorHHecKoe cocTO^Hne h (J)yHKn,HH neneHH h )KejiHHoro 
ny3bip^i npn HHBa3HH G. deliciosus , a Taioice onpeAeJieHHe CTeneHH bjihhhhh 
napa3HTOB B 3aBHCHMOCTH OT B03paCTa X03^HHa CJiy)KHJIH OCHOBHbIMH H,eJIHMH 
HacTOiHu,ero HCCJieAOBaHH^i. 
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MATEPHAJI H METOflHKA 


MaTepnanoM cnyyKKim cepeSpncTbie ^ammLarus argentatus (n = 100), ao- 
StiTtie Ha no6epem>e MypMaHa b nepnoA c 1999 no 2010 r. B hhcjio o6cjicao- 
BaHHbix oco6eii bxoahjih 33 nreHija h 67 B3pocjibix iithii,. 

/Jra nojiyneHHH njia3Mbi KpOBH H3 noAKptiJibijOBOH bchm naeK OT6npajin 
KpOBb c noMombio ninpraja Ha 3 mji. 06pa3ijbi KpOBH noMemajin b npoSupKn 
Vacuette c Na renapHHOM (Abctphji) h u,eHTpH(J)yrHpOBajiH npn 2000 o6/mhh b 
TeneHne 15 mhh. noJiyneHnyio njia3My KpOBH 3aMop a^CHB aim a™ nocJieAyK)- 
IH,HX Jia6opaTOpHbIX HCCJieAOBaHHH. 

HaeK ycbimuuiH c Hcnojib30BaHHeM xjiopo(J)opMa. 3aTeM nTHu, BCKpbiBajiH, 
Bbipe3ajiH neneHb h onpeAejnuiH ee Maccy (c tohhoctbk) ao 0.1 r), otacjmjih 
^ cejiHHbiii ny 3 bipb. 

IIohck rejibMHHTOB b ^cejiHHOM ny3bipe ocymecTBJBiJiH no CTaHAapTHbiM 
MeTOAHKaM. 06Hapy5KeHHbix TpeMaTOA noACHHTbiBajiH, (})HKCHpoBajiH h H3ro- 
tobjmjih TOTaubHbie npenapara, no KOTopbiM onpeAejniJiH cncTeMaTHnecKyio 
npnHaAJiOKHocTb nepBen. PaccwrbiBajiH noKa3aTejm 3apa)*ceHHfl — okctch- 
CHBHOCTb HHBa3HH (3H) H HHTeHCHBHOCTb HHBa3HH (HH). 

J\jik 6noxHMnnecKoro aHanH3a ncnojib30Bajin njia3My KpOBH n neneHb. 
B njia3Me KpOBH onpeAcrajin KOHu,eHTpau,HK) o6mero 6ejnca, ajib6yMHHa, mo- 
neBHHbi, o6ih,hx jinnnAOB, xojiecTepnHa, Tpnan,HJirpnii,epHHOB, (})OC(})OJiHnH- 
AOB n 6njinpy6nHa. H3Mep^Jin aKTHBHocTb (J)epMeHTOB: ajiamm- (AjiAT, 
K0 2.6.1.2) n acnapTaTaMHHOTpaHC(J)epa3 (AcAT, K0 2.6.1.1), xonnHOCTepa- 
3bi (K0 3.1.1.8), ajib4)a-aMHJia3bi (K0 3.2.1.1), JiaKTaTAernAporeHa3bi (JI/jr, 
KO 1.1.1.27) n mejiOHHOn 4>oc(|»aTa3bi (111,0, KO 3.1.3.1). Shoxhmhhccko- 
ro aHajiH3a ncnojib30Bajin HaSopbi 4>npMbi «A6pnc+» (Poccrni) h «Lachema» 
(Hexim). PaccHHTbiBajin Kos^HipieHT ao PnTHca (oTHomeHne aKTHBHOCTH 
AcAT k aKTHBHOCTH AjtAT). KpoMe toto, oijeHHBajiH HHTeHCHBHOCTb nepe- 
khchoto OKHCJierora jthhhaob (1TOJI) no coAep^canrao MajroHOBoro AHajibAe- 
rHAa (M/JA) b KJieTKax neneHH h napaMeTpbi aHTHOKCHAanraoii chctcmbi 
3am,HTbi (KOHii,eHTpaAHH o6iijhx KapOTHHOHAOB h BHTaMHHa A) (KapHayxoB, 
OeAopoB, 1982; Esterbauer, Cheesman, 1990). EHOXHMHHecKHe noKa3aTejiH 
npeACTaBJieHbi b Ta6jiHu;ax b bhac cpeAHHx 3HaneHHH h hx oihh6ok. 

O6pa60TKa nojiyneHHbix AaHHbix BbinojmeHa c noMombio nporpaMMbi Mic¬ 
rosoft Excel h CTaTHCTHnecKoro naKeTa Statistica 10. /IpcTOBepHOCTb cpaBHH- 
BaeMbix SnoxHMHnecKHx napaMeTpoB y He3apa^ceHHbix h 3apa)KeHHbix cepe6- 
pHCTbix naeK npoBOAHJiH c Hcnojib30BaHneM HenapaMeTpHnecKoro KpHTepna 
YHJiKHHCOHa. CpaBHeHHe noKa3aTejieii HH h Maccbi neneHH y nTeHu,OB h 
B 3pocjibix oco6eii ou,eHHBajiH npn noMomH OAno^aKTopHoro AHCnepcHOHHoro 
aHajiH3a. 


PE3YJIbTATbI 

B pe3yjibTaTe napa3HTOJiorHnecKoro HCCJieAOBaHHH ycTaHOBJieHO, hto h 3 
33 nreHijoB cepeSpncTOH naincH 15 oco6eft 3apa^KeHbi TpeMaTOAaMH G. delicio- 
sus (3H = 45.4 %). HH nreHijOB H3MemiJiacb b npeA^Jiax ot 2 ao 78 3K3. h b 
cpeAneM cocTaBJiiuia 19.0 ± 5.4 3K3. Y B3pocjibix nTHu, 3H AOCTHrana 38.8 %, 
a HH BapbHpOBajia ot 1 ao 53 3K3. (17.1 ± 2.5 3K3.). CTaTHCTHnecKan o6pa6oT- 
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T a 6 ji im a 1 

EHoxHMHHecKHe napaMeTpbi Jinmi/jHoro odMeHa cepedpncTbix naeic, 
HHBa3HpOBaHHBIX TpeMaTO/jaMH G. deliciosus II CBo6o/JHbIX OT HHBa3HII 

T abl e 1. Biochemical parameters of lipids metabolism of the herring gulls noninfected 


BHOXHMHBeCKHe 

napaMeTpbi 

and infected by G. deliciosus 

1 rpynna 11 rpynna III rpynna 

(n = 18) (n = 15) (n=41) 

IV rpynna 
(n - 26) 

06mne jmnH/jbi, t/ji 

5.4 ± 0.3 6.2 ± 0.3 8.4 ± 0.5 

7.1 ± 0.4** 

XojiecTepHH, mmojib/ji 

7.0 ±0.2 6.2 ±0.3 6.5 ±0.1 

5.9 ± 0.2 

TpnaiiHJirjiHiiepHHbi, 

1.7 ±0.1 1.1 ± 0.1* 3.4 ±0.2 

2.9 ± 0.2** 

mmojib/ji 



OoC(j)OJTHnH/JbI, MMOJIb/n 

4.1 ± 0.13 4.0 ±0.2 4.0 ±0.2 

3.8 ± 0.2 

nOJI, M/JA HMOJib/r cbi- 

49.0 ± 5.0 47.0 ±2.3 41.9 ± 2.7 

42.6 ± 2.5 

pOH TKaHH 



06mne KapoTHHOH^bi, 

1.2 ±0.06 1.1 ±0.35 1.7 ±0.16 

1.8 ± 0.2 

Mr/100 r cbiporo Bee a 



BuTaMHH A, Mr/100 r 

13.9 ±1.9 13.5 ± 3.7 28.5 ± 1.1 

29.8 ± 2.0 

cbiporo Beca 




npHMenaHHe. 3,necb n b Ta6n. 2. * — pa3JinHHH ^ocTOBepHbi othochtcjibho napaMeTpoB nrau 
rpynnbi I (p <0.05). ** — pa3JiHHHn ^ocTOBepHbi oTHOCHTenbHO napaMeTpoB nrau rpynnbi III 
(p < 0.05). 


Ka #a hhbix noKa3ajia, hto HH y nTemtOB h B3pocjibix cepeSpucTbix naeic He 
HMena ^ocTOBepHbix pa3JnnniH (F 409 = 0.20; P = 0.66). 

Y 3apa)KeHHbix imm; no AaHHbiM BH3yajibHoro ocMOTpa )KejiHHbiH nyabipb 
6biJi pa3^yT h yBeJiHneH b oS^eMe b 1.5—2.0 pa3a no cpaBHeHHio c He3apa)*ceH- 
HbiMH naincaMH. Macca neneHH naeic, HHBa3npOBaHHbix G. deliciosus , He HMena 

,ZIOCTOBepHbIX OTJIHHHH OT MaCCbl neneHH OCOSeil, CB 060 AHbIX OT HHBa3HH. 

B nacTHOCTH, Macca neneHH 3apa^ceHHbix nTeHu,OB cocTaBjnuia 36.6 ± 1.9 r, a 
He 3apa)KeHHbix — 30.6 ± 2.7 r (F 4 . 32 = 2.7, P = 0.11). Y B3pocJibix cepe6pn- 
ctbix naeic H3 kohtpojibhoh rpynnbi Macca neneHH cocTaBHJia 36.7 ± l.Or, ay 
HHBa 3 HpoBaHHbix G. deliciosus — 36.4 ± 2.3 r (F 41 = 0.01, P = 0.9). 

J\jik cpaBHHTeJibHoro aHajiH3a SnoxHMHnecKHx noKa3aTeJien naeic pa3,zieJiH- 
jih Ha 4 rpynnbi c yneTOM hx B03pacTa h 3apa^ceHHOCTH: I — He3apa^ceHHbie 
nTeHitbi; II — irreimbi, 3apa^ceHHbie G. deliciosus ; III — He3apa^ceHHbie B3poc- 
jibie naiiKH; IV — B3pocjibie natocM, 3apa^ceHHbie G . deliciosus. Bhoxhmhhc- 
CKne napaMeTpbi KpoBn n neneHn He3apa^ceHHbix cepeSpncTbix naeK ncnoJib- 
30BajiH b KanecTBe KOHTpojibHbix 3HaneHHH. 

B nepByio onepe^b paccMOTpHM noKa3aTejiH jmnH/jHoro oSMeHa nTHii, 
(Ta6ji. 1). B njia3Me KpOBH 3apa)iceHHbix B3pocjibix naeic KOHijeHTpaiiHH o6hihx 
JIH nH^OB H TpHailHJirJIHItepHHOB CHH)KaJiaCb Ha 15.5 H 14.7% COOTBeTCTBeHHO 
no cpaBHeHHio c noKa3aTejinMH He3apa)iceHHbix B3pocjibix ocoSeft (p < 0.05). 
Y nremiOB npH HHBB3HH G. deliciosus 3aperHCTpHpOBaHO yMeHbineHHe co/iep- 
^amra TpnaifHJirjinifepHHOB Ha 35.3 % (p < 0.05). YpoBHH xonecTepnHa n (jioc- 
(|)OJiHnHAOB b njia3Me KpOBH, a Taioice HHTeHCHBHOCTb nOJI (no HaKonjieHHio 
M^A) n KOffljeHTpaijHH oSnjnx KapoTHHon^oB n BHTaMHHa A b neneHH 3apa- 
^ceHHbix n He3apa)iceHHbix cepeSpncTbix naeic He HMeJin ^ocTOBepHbix pa3Jin- 
HHH. 
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T a 6 ji h ij a 2 

BHOXHMHHecKHe napaMeTpti nnaaMti KpoBH cepeSpiicTBix naex, 
HHBa3HpOBaHHBIX TpeMaTO/jaMH G. deliciosus II CBo6o/JHBIX OT HHBa3IIH 


Table 2. Biochemical parameters of blood plasma of the herring gulls noninfected 
and infected by G. deliciosus 


BHOXHMHHeCKHe 

napaMerpti 

Irpynna 
(n = 18) 

II rpynna 
(n= 15) 

III rpynna 
(n = 41) 

IV rpynna 
(n - 26) 

06iu;hh dejioK, r/ji 

29.4 ± 1.1 

30.9 ± 2.5 

44.6 ± 2.1 

33.4 ± 1.7** 

AjibdyMHH, tIji 

14.9 ± 0.5 

15.9 ± 1.0 

22.2 ± 0.7 

16.5 ± 1.0** 

AcAT, ME/ji 

2.4 ± 0.5 

3.5 ± 0.8 

2.3 ± 0.2 

2.9 ± 0.5 

AjiAT, ME/ji 

1.3 ± 2.3 

1.3 ± 0.3 

1.6 ± 0.03 

1.3 ± 0.5 

Ko 3 (j^(j)imHeHT fle PHTHCa 

1.8 ± 0.1 

2.7 ± 0.2 

1.4 ± 0.1 

2.2 ± 0.2** 

Ajn>(^a-aMHJia3a, Mr/c ji 

23.0 ± 0.8 

32.4 ± 2.6* 

25.9 ± 1.8 

23.2 ± 1.6 

Jl^r, ME/ji 

596.4 ± 97.5 

634.0 ± 60.0 

468.5 ± 12.1 

502.8 ± 55.2 

XoJIHH 3 CTepa 3 a, MKKaT/jI 

60.9 ± 2.3 

59.8 ± 3.1 

60.1 ± 3.0 

67.8 ± 3.5 

IIlejioHHaa (^oc$aTa 3 a, 

173.5 ± 9.3 

162.4 ± 13.4 

86.6 ± 8.4 

141.4 ± 18.0** 

ME/ji 





06iii;hh 6 njiHpy 6 HH, 

6.2 ± 1.3 

17.7 ± 2.4* 

16.0 ± 1.1 

13.6 ± 1.0 

mkmojib/ji 





npBMOH 6HJIHpy6HH, 

3.6 ± 0.6 

2.4 ± 0.3 

2.5 ± 0.4 

2.0 ± 0.08 

mkmojib/ji 





MoneBHHa, mmojib/ji 

3.5 ± 0.3 

4.6 ± 0.23 

3.9 ± 0.4 

3.7 ± 0.27 


Hap^fly c 3thm ycTaHOBJieHO, hto b njia3Me KpoBH irremjOB, 3apa)KeHHbix 
G. deliciosus , yBenHHHBajiHCb aiemBHOCTb ajib4>a-aMHJia3bi (Ha 40.9 %), a TaK- 
^ce KOHiteHTpaifra o6mero 6HJiHpy6HHa (b 2.8 pa3a) no cpaBHentno c noKaaaTe- 
jhimh He3apa)KeHHbix riTeHitOB (p < 0.05) (TaSn. 2). B njia3Me KpoBH B3pocjibix 
naeic npn nHBa3nn G. deliciosus cmmajiHCb ypOBHH o6m,ero 6ejnca (Ha 25.1 %) 
h ajibOyMHHa (Ha 25.7 %) h nOBbimajiacb aKTHBHOCTb IU,0 (b 1.6 pa3a) othoch- 
TejibHO aHanorHHHbix napaMeTpoB naeic, cbo6oahbix ot HHBa3HH (p < 0.05). 
Ko3(J)(J)Hu 1 HeHT PHraca y HHBa3HpoBaHHbix B3pocjibix oco6eit npeBbimaji 
KOHTpojibHbie 3HaneHH^ b 1.6 pa3a (p < 0.05). 

YcTaHOBJieHO, hto 3HaneHH5i aKTHBHocTeft AjiAT, AcAT, Jl/jr h xojihho- 
CTepa3bi, a TaiQKe KOHu;eHTpaiiHH MoneBHHbi b njia3Me KpoBH 3apa)*ceHHbix h He- 
3apa)KeHHbix cepe6pHCTbix naeic He hmcjih AOCTOBepHbix pa3JiHHHH (Ta6ji. 2). 


OBCY^CflEHHE 

TpeMaTOABi aobojibho nacTO napa3HTHpyiOT b opraHax roimeBapHTejibHOH 
CHCTeMbi no3BOHOHHbix )KHBOTHbix, a neneHb, )KejiHHbiH ny3bipb h ^cejiHHbie 
npoTOKH BbiCTynaiOT b icanecTBe hx ochobhbix mcct jioicajiH3aitHH Ha pa3Hbix 
3Tanax ^CH3HeHHoro Helena. B xo^e HacTO^mero HCCJieAOBaHmi ycTaHOBJieHO, 
hto pa3Mep ^cejiHHoro ny3bipji y cepeSpHcrax naeic npn HHBa3HH G. deliciosus 
CHJibHO yBejiHneH. AHajioranHbie chmotombi onHcaHbi y /jOMaiiiHHx yTOK Anas 
platyrhynchos domesticus , HHBa3HpOBaHHbix rpeMaro^aMH A. elongates , h y 
AOMOBbix BopoSbeB Passer domesticus , HHBa3HpOBaHHbix Brachydistomum sp. 
(Islam et al., 1988; Ozmen et al., 2013), YBeJiKHemie ^ceJiHHoro ny3bipn npe/i- 
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CTaBJiaeT co6oii Ba^CHbiii AnarHOCTHHecKHii npn3HaK, KOTOpbifi CBH^CTejiBCTBy- 
eT o 3HaHHTeJTBHtix Hapyineroinx npoii;eccoB immeBapeHHn, a tslktkq (Jiymcipio- 
HHpoBaHPm ^cejiHHoro ny3bipii h neneHH (Odze, 2009). AHajiH3 H3MeHeHHn 
6noxnMHHecKnx napaMeTpoB njia3Mbi kpobh cepe6pncTbix naeK npn HHBa3nn 
G. deliciosus noATBep)*CAaeT 3 th (JiaKTbi. C oahoh ctopohm, noBbimeHHe aKTHB- 
hocth IU,0 b njia3Me KpOBH 3apa5KeHHbix B3pocjibix naeK CB^3aHO c HapymeHH- 
eM OTTOKa ^cejiHH, a yBejiHneHHe KOffljempaijHH 6minpy6nHa h aKTHBHOCTH 
ajib(|)a-aMHJia3bi b mia3Me KpOBH 3apa^ceHHbix nreHijOB — c AHC$yHKu,Hefi 
)KejiHeBbiBOA^mHx nyTefi h HapymeHneM npoxo^HMOcra ^xejiHHbix npoTOKOB 
(3Hu,HKJioneAHii..., 1997). C Apyroii cTopoHbi, HHBa3HH G. deliciosus Bbi3biBaeT 
HapymeHHii nnmeBapHTeJibHbix (JjyHKUHH xo3iiHHa, a hmchho — rHApoJiH3a 
)KHpOB. B njia3Me kpobh 3apa^ceHHbix cepeSpHcrax naeK ycTaHOBJieHbi H3Me- 
HeHHfl B oOMCHe! CHH)KeHHe KOHIjeHTpaiJHH oSlIJHX JHfflHAOB H TpH- 

au,HJinm,epHHOB. Bepojrmo, 3to CBioaHO c 3acToeM h ottokom >KejiHH, TaK KaK 
yKQimh HrpaeT Ba^Hyio pojib b OMyjibrHpoBarom, THApoJiH3e h bc acbiBamm ;kh- 
poB (Duke, 1997). OnucaHHbie Bbirne H3MeHeHHn Moryr Sbitb TaK)Ke Bbi3BaHbi 
BOcnajiHTeJibHbiMH npomeccaMH b )*ceJiHHOM ny3bipe h iKeJiHHbix npoTOKax. Ta- 
Kan KapraHa HeoAHOKpaTHO onncbiBajiacb y n thij npH H3yneHHH naTOJiorHne- 
CKHX nOCJieACTBHH HHBa3HH TpeMaTOABMH, napa3HTHpyiOmHMH B ^CeJIHHOM ny- 

3bipe (Bassett, 1958; Pense, Childs, 1972; Well et al., 1986; Islam et ah, 1988; 
Kuiken, Danesik, 1999; Ozmen et ah, 2013). IIoKa3aHO, hto y irmu;, 3apa>KeH- 
Hbix TpeMaTo^aMH C. icteridorum h Brachydistomum sp., odHapy^KeHbi xpoHH- 
necKne onara BOcnaneroDi h HeKporauecKue n3MeHemiH b coeAHrorrejibHOH 
TKaHH ^cejiHHoro ny3bip^i (Bassett, 1958; Ozmen etal., 2013). B jinrepaType 
HMeiOTC^ Taioxe paSora, nocBnmeHHbie H3yneHHio naTOJiorHnecKHx H3MeHe- 
hhh npn HHBa3nn A. elongates (napa3HTOB ^cejiHHbix npOTOKOB neneHH h nOA- 
^cejiyAOHHOii )Kejie3bi) y irrau, KaK H3 npnpOAHbix nonyjnmHH, TaK h b ycnOBH- 
hx 3KcnepnMeHTa (Pense, Childs, 1972; Well etah, 1986; Islam etah, 1988; 
Kuiken, Danesik, 1999). B KpOBH ymacTbix SaKJiaHOB Phalacrocorax auritus , 
3apa)KeHHbix A. elongates , noBbimaeTC^ o6m,ee KOJinnecTBO jichkoahtob, hto 
CBHACTejibCTByeT o BOcnajiHTejibHbix npoijeccax b opraHH3Me xcmmia (Kui¬ 
ken, Danesik, 1999). Photo JiorHnecKHe HCCJieAOBaHini noKa3ajiH, hto npH hh- 
Ba3HH A. elongates y 6aKJiaHOB Ha6jiiOAaeTCH rHnepnjia3HH hjih OTHiejiyniHBa- 
HHe KJieTOK onHTejiHH co CTeHOK ^cejiHHbix npoTOKOB, a b MecTe HaHSojibinero 
CKonjieHHa napa3HTOB — oSmnpHbiH (J)H6po3 h BocnajiHTeJibHbie npoiteccbi, 
conpoBO^CAaiou^HecH 3HaHHTejibHbiM yBejiHneHHeM KOJinnecTBa 303hho(})hjiob 
h jihm^oijhtob (Pense, Childs, 1972). Y AOManiHHX yroK, 3apa)*ceHHbix A elon¬ 
gates , o6Hapy)KeHbi HAeHTHHHbie H3MeHeHHH b mop^ojiothh ^cejiHHoro ny3bipn 
h KejiHHbix npoTOKOB (Islam et ah, 1988). 

H3BecTHO, hto TpeMaTOAbi b opraHH3Me n03B0H0HHbix )khbothbix cnoco 6 - 
Hbi coBepmaTb npHnyAJiHBbie MHrpan;HH k opraHaM h TKamiM — ochobhbim Me- 
CTaM cBoero o 6 HTaHH 5 i (Sukhdeo, Sukhdeo, 2004). IIpH otom Bemnca Bepo^T- 
HOCTb nOBpe>KA£HHH MHTpHpyK)m;HMH napa3HTaMH KJieTOK TKaHeil X03HHHa, 
hto b HTore MO^ceT npHBecTH k HapymeHHio hx (|)yHKii,HH (Davies, 2000). 
IIo pe3yjibTaTaM paHee npoBeAeHHbix HCCJieAOBaHHii onHcaHbi, b nacTHOCTH, 
H3MeHeHHH, npOHCxOA^He b KJieTKax neneHH ymacrax 6 aKJiaHOB npH HHBa- 
3hh A. elongates (Pense, Childs, 1972). npn bbicokoh HHTeHCHBHOCTH HHBa 3 HH 
A. elongates h jioKajiH 3 aiiHH hx b neneHH y 3 apa^ceHHbix nTHi; o6pa3yK)Tcn 06 - 
mnpHbie 4>H6po3Hbie o6pa30BaHHH b KJieTKax napeHXHMbi, a TaK^xe mhotohhc- 
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jieHHbie onarn BOcnajieHnn. B xo^e HacTOnmero HCCJieAOBaHHH ycTaHOBJieHO, 
hto Macca neneHH (ochobhoh ^narHOCTHnecKHn npn3HaK (|)n3HOJiornHecKoro 
coctouhhh jkhbothoto) y cepeSpncrax naeK, HHBa3npoBaHHbix G. deliciosus , 
He H3MeH5iJiacb. Pn# SnoxHMHHecKnx noKa3aTeJieH, OTpa^caiomHx (jiymojHH ne- 
neHH, y 3apa^ceHHbix imm cooTBeTCTBOBaji napaMeTpaM HopMbi. npe)K£e Bcero 
3TO OTHOCHTCH K 3HaneHHHM aKTHBHOCTCH AjlAT, AcAT, JIflT, XOJIHH3CTepa3bI 
H KOHU,eHTpau,HH XOJieCTepHHa H MOHeBHHbl, KOTOpbie B KJIHHHKe HaCTO HCnO- 
jib3yK)T Rim AHarHOCTHKH ra^cejibix 3a6ojieBaHHii neneHH (HeKp03 KJieTOK ne- 
neHH c noTepen ijHTonjia3Mbi, ijnppoa neneHH h ^p.) (3HijHKJioneAHn..., 1997). 
AHajiH3 6HOXHMHnecKHx napaMeTpoB noKa3aji, hto napa3HTHpOBaHHe TpeMa- 
tor G. deliciosus b ^kcjthhom ny3bipe cepeSpncTbix naeK He BJinneT Ha nenocT- 
hoctb KJieTOK neneHH h He iiphboaht k TiDKejibiM Heo6paraMbiM nocjieACTBn- 
m. TeM He MeHee y B3pocjibix cepeSpncrax naeK 3aperncTpnpOBaHO CHH^ce- 
HHe KOHu,eHTpau,HH oSnjero 6ejiKa h ajib6yMHHa, a TaKJKe noBbimeHHe 
K03(J)(})Hii;HeHTa rq PHTHca. YcTaHOBJieHHbie H3MeHeH™ yKa3biBaioT Ha cmuKe- 
HHe rrpOTeOJIHTHHeCKOH (JjyHKUjHH renaTOHiHTOB, HTO, B03M0JKH0, CBH3aHO c 
npoAOJDKHTejibHbiM npe6biBaHHeM rejibMHHTOB b opraHH3Me B3pocjibix oco6en 

(3Hi^HKJioneAHH..., 1997). 

Hapn^y c othm 3aperHCTpHpOBaHO, hto HHBa3nn G. deliciosus He npOBon,n- 
pyeT oKHCJiHTejibHbiii CTpecc KJieTOK neneHH cepeSpncrax naeK. riepeKHCHoe 
OKHCJieHne jiHnHAOB — 3to yHHBepcajibHbiii 6HOJioraHecKHH nponecc, npo,zjyK- 
tm KOToporo ynacTByioT b peryjmjnn cTpyKTypHo-^ymcnnoHajibHoro coctoh- 
HHfl MeM0paH, aKTHBHOCTH (JiepMeHTOB, npOJIH(J)epaiI,HH, B CHHTe3e pa3JIHHHbIX 
6HOJIOTHHeCKH aKTHBHbIX COeflHHeHHH, aflanTaiJHH OpraHH3MOB K yCJIOBHHM 

cpeAM (BypjiaKOBa h #p., 1988; Winston, 1991). Pe3yjibTaTbi Harnero nccjieAO- 
BaHHfl npOACMOHCTpHpOBaJIH, HTO nOKa3aTeJIH HHTeHCHBHOCTH nOJT H napa- 
MeTpbl aHTHOKCH^aHTHOH 3aiH,HTbI (o6lH,ne KapOTHHOH^bl H BHTaMHH A) He 
HMejiH flocTOBepHbix otjihhhh y 3apa)KeHHbix h He3apa)KeHHbix cepeSpncTbix 
naeK. 3Ta Hecnen,n(j)HHecKaii 3ain,HTa no3BOJineT KoppeKrapoBaTb pa3JiHHHbie 
naTOJIOTHHeCKHe COCTOHHHH OpraHH3Ma, K KOTOpbIM MO)KHO TaK^Ce OTHeCTH H 
HHBa3HK) reJIbMHHTaMH. 

B 3aKJH0HeHne cjieAyeT otmcthtb, hto noKa3aTejiH 3apa^ceHHOcra TpeMaTO- 
^aMH G. deliciosus y cepeSpncrax naeK HMeiOT OTHOCHTejibHO HeBbicoKHe 3 Ha- 
neHHH. Ha ocHOBaHHH aHajiH3a SnoxnMHHecKnx napaMeTpoB njia3Mbi KpoBH 
M05KH0 C^eJiaTb BbIBOA o TOM, HTO y 3apa)KeHHbIX IITHIJ npOHCXOa^T H3MeHe- 
hhh, npHBOA^utHe k HeKOTopbiM HapyineHHHM c|)yHKLi;HH ^cejiHHoro ny3bipn h 
jinmmHoro oSMeHa. Haii6ojibmee CHH^ceHHe npoTeojinTHnecKon aKTHBHOCTH b 
KJieTKax neneHH 3aperncTpnpoBaHO y B3pocjibix HHBa3npoBaHHbix naeK. TeM 
He MeHee Heo6paTHMbix HapymeHnn b (JtyHKnnOHnpOBaHHH neneHH nmij;, hh- 
Ba3npoBaHHbix G. deliciosus , He ycTaHOBJieHO . 


BJIArOflAPHOCTH 

Abtopm BbipajKaioT Gjiaro^apHOCTb a^MHHHCTpaiinn n coTpymnncaM KaH- 
AajiaKincKoro rocyAapcTBeHHoro npnpo£Horo 3anoBe^HHKa 3a noMomb b npo- 
Be^eHnn nojieBbix pa6oT. 
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IMPACT OF INVASION GYMNOPHALLUS DELICIOSUS 
(TREMATODA: GYMNOPHALLIIDAE) ON PHYSIOLOGICAL AND 
BIOCHEMICAL PARAMETERS OF HERRING GULL LARUS ARGENTATUS 

M. M. Kuklina, V. V. Kuklin 

Key words', herring gull, Larus argentatus , Gymnophallus deliciosus , gall bladder, liver, 
biochemical parameters. 


SUMMARY 

An adults and nestlings of herring gulls Larus argentatus were investigated. The indi¬ 
cators of infestation by the trematode Gymnophallus deliciosus (Trematoda : Gymnophalli- 
idae) were determined. The biochemical parameters in plasma and liver of gulls were mea¬ 
sured. The concentration of total protein, albumin, total lipids, triacylglycerols, phospholi¬ 
pids, cholesterol, urea and bilirubin, and the activity of alanine aminotransferase and 
aspartate aminotransferase, alkaline phosphatase, lactate dehydrogenase, amylase and cho¬ 
linesterase were examined in the blood plasma of the infected and uninfected birds. The 
intensity of lipid peroxidation, the content of total carotenoids and vitamin A were deter¬ 
mined in the liver of the infected and uninfected birds. 

The intensity of infestation of G. deliciosus of the nestlings made 2 — 78 ind. (19.0 ± 
± 5.4 ind.) and the adult gulls from 1 to 53 ind. (17.1 ± 2.5 ind.). The birds that infected 
by G. deliciosus had the enlarged gall bladder irrespective of age. 

Analysis of biochemical parameters showed that the invasion of G. deliciosus in the or¬ 
ganism of adult herring gulls and nestlings changed in the functioning of the gall bladder 
and bile ducts (increase of concentration of total bilirubin and activity of amylase and alka¬ 
line phosphatase in blood plasma) and disrupted in lipid metabolism (decrease of concent¬ 
ration of total lipids and triacylglycerols). A proteolytic function of the liver cells in adults’ 
gulls, the infected gymnophallidae, reduced (decrease in the content of total protein and al¬ 
bumin). It is established that the invasion of G. deliciosus in the gallbladder herring gulls 
does not lead to severe disorders of liver function. 
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